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Objective 

 

 

• To discuss the development of the HPV vaccine 
and the effects on HPV related malignancies 
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Background and Natural History of Infection 



What is HPV? 



Human Papilloma Virus 

• Double stranded circular DNA virus 

• Over 100 strains identified to date 

 



HPV Related Diseases 

Non-Cancer Cancer 

• Ano-genital Warts 

• Recurrent 
Respiratory 
Papillomatosis 
 

 

• Cervical Cancer 

• Vaginal Cancer  

• Vulvar Cancer 

• Penile Cancer 

• Anal Cancer 

• Oropharyengeal 
Cancer 
 



Just in the U.S. ~ HPV implicated in: 

• 10,300 cervical cancers 

• 2,100 vulvar cancers 

• 500 vaginal cancers 

• 600 penile cancers 

• 2,800 anal cancers in women 

• 1,500 anal cancers in men 

• 1,700 oropharyngeal cancers in women 

• 6,700 oropharyngeal cancers in men 

     …EVERY YEAR! 
http://www.cdc.gov/std/hpv/stdfact-hpv.htm 

More than 
26,000 
cancers! 

http://www.cdc.gov/std/hpv/stdfact-hpv.htm
http://www.cdc.gov/std/hpv/stdfact-hpv.htm
http://www.cdc.gov/std/hpv/stdfact-hpv.htm


Georgios Papanicolaou (1883-1962) 

• In 1923, reported the 
ability to see malignant 
cervical cells under the 
microscope 
 

• “Non-invasive” method 
 

• Screening has decreased 
cervical cancer incidence 
and mortality 



Rous Sarcoma Virus (1911) 

Weinberg (2013) The Biology of Cancer 



For Cancer to Occur 



Pathway to HPV Discovery 

• German Cancer Research Center (1983-84) 

▫ Identification of HPV in cervical tumors 

• NCI researchers (1989) 

▫ HPV16 causes cancer-like traits in vitro 

• NCI & Albert Einstein College of Medicine (1993) 

▫ Epidemiologic studies 

▫ HPV responsible for premalignant changes in pap 
smear and development of most cervical cancers 

https://www.cancer.gov/research/progress/discovery/hpv-vaccines 



http://www.medscape.org/viewarticle/558452 

http://www.medscape.org/viewarticle/558452


http://immunopaedia.org.za/index.php?id=799 



http://immunopaedia.org.za/index.php?id=800 



HPV and Cervical Cancer 

• HPV as the underlying cause of cervical cancer 

 

▫ Only accepted within last 20 years 

 Journal of the National Cancer Institute (1993-1995) 

 NIH consensus Conference on Cervical Cancer (1996) 

 World Health Organization/European Research 
Organization on Genital Infection and Neoplasia 
(1996) 



How Common Is HPV? 

• Most men and women who have had sex have 
been exposed to HPV at some point in their 
lifetime. 

Exposed to HPV 

Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 

Up to 80% of all 
sexually active women 
and men have been 
exposed to HPV by 
the age of 50. 
 



How is HPV Transmitted?  

• HPV is transmitted to both men 
and women through sexual 
intercourse and sexual contact. 
 

• Abstinence (including no 
touching!) is the only way to 
prevent infection. 
 

• Regular condom use can also help 
decrease the spread of HPV as well 
as other sexually transmitted 
infections. 

Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 

Reference: Winer RL et al. Condom Use and the risk of genital human papilloma 
virus infection in young women. N Engl J Med. 2006 Jun 22:354(25) 2645-54. 



HPV and Cervical Cancer 

All Women 

Foundation for Women’s Cancer, Vaccines to 
Prevent HPV-Associated Diseases (2013) 



HPV and Cervical Cancer 

 

 

About 80% of Women 

will be infected with  
HPV in their lifetime 

Foundation for Women’s Cancer, Vaccines 
to Prevent HPV-Associated Diseases (2013) 



HPV and Cervical Cancer 

About 7% of  

Women will have 

an abnormal 

Pap test 

Foundation for Women’s Cancer, Vaccines to 
Prevent HPV-Associated Diseases (2013) 



HPV and Cervical Cancer 

About 300,000 

women (per year in 

the United States) 

will have a high 
grade 

precancerous 

lesion 

Foundation for Women’s Cancer, Vaccines to 
Prevent HPV-Associated Diseases (2013) 



HPV and Cervical Cancer 

About 11,000 

Women (per year 

in the United 

States) will 
develop cervical 

cancer 

Foundation for Women’s Cancer, Vaccines to 
Prevent HPV-Associated Diseases (2013) 



 

Initial Development and Clinical Trials 



Initial Development 

• Douglas Lowy & John Schiller, PhD 

 

“When we started this work, 
there was no greater optimism 
for an HPV vaccine than there 
was for an HIV vaccine.  In fact, 
there was skepticism that it could 
work at all. 
  - John Schiller, PhD 

https://www.cancer.gov/research/progress/discovery/hpv-vaccines 



http://www.medscape.org/viewarticle/558452 

http://www.medscape.org/viewarticle/558452


Potential Targets 

• Replication proteins E1 and E2 

▫ Targets for early stage disease/dysplasia 

• Oncoproteins E6 and E7 

▫ Targets for advanced stage disease 

• Capsid proteins L1 and L2 

▫ Prophylactic vaccine 



Virus-like Particles 

• Capsid outer coat  

▫ L1 (80%) 

▫ L2 (20%) 

• Structural proteins 
produced to allow 
shedding of HPV 
virion after replication 

http://www.slideshare.net/terrybear11/hpv-vaccines 



http://immunopaedia.org.za/index.php?id=799 



http://www.medscape.org/viewarticle/533104 



Phase II Trials 

http://www.slideshare.net/terrybear11/hpv-vaccines 



Phase III Trials 

http://www.slideshare.net/terrybear11/hpv-vaccines 



Gardasil ® 

• HPV 6 & 11 – Genital Warts 

▫ 90% of genital warts 

• HPV 16 & 18 – Cervical Cancer 

▫ 70% of cervical cancers 

• Approved June 8, 2006 



Ceravix ® 

• HPV 16 & 18 

▫ 70% of cervical cancers 

▫ Offers cross-protection against other strains  

 HPV 45, 31 

▫ AS04 – boost immune system response 

• Approved October 16, 2009 

 



Gardasil-9 ® 

• HPV 6 & 11 

▫ 90% of genital warts 

• HPV 16, 18, 31, 33, 45, 52, 58 

▫ 90% of cervical cancers 

• Approved in December 2014 



What About Other Cancers? 



Who Recommends Getting Routine 

Vaccination? 

• Many medical and professional organizations 
recommend getting vaccinated to protect against HPV 
infection and cervical cancer.  

 

• The U.S. Centers for Disease Control and Prevention’s 
Advisory Committee on Immunization Practices (ACIP). 

▫ This is the group that looks at all the studies and then 
makes recommendations on what vaccines will be paid for 
by the “Vaccines for Children Program” (VFC). 

 

       and… 
 Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 



• National Black Nurses Association 

• National Cervical Cancer Coalition 

• National Cancer Institute 

• National Coalition for Cancer 
Survivorship 

• National Council of La Raza 

• National Education Association Health 
Information Network 

• National Family Planning and 
Reproductive Health Association 

• Native WEB 

• Office on Women’s Health, U.S. 
Department of Health and Human 
Services 

• Planned Parenthood Federation of 
America 

• Prevent Cancer Foundation 

• Society of Gynecologic Nurse Oncologists 

• Society for Women’s Health Research 

• Women In Government 

• The American Cancer Society 

• The American College of Obstetricians 
and Gynecologists 

• The American Academy of Pediatrics 

• The American Academy of Family 
Physicians 

• The Society of Gynecologic Oncology 

• American College of Nurse-Midwives 

• American Medical Women’s 
Association 

• American Social Health Association 

• American Society for Cytotechnology 

• Association of Reproductive Health 
Professionals 

• Association of Women’s Health, 
Obstetric and Neonatal Nurses 

• Coalition of Labor Union Women 

• National Alliance for Hispanic Health 

• National Asian Women’s Health 
Organization 

 Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 



Vaccination Schedule 

• The vaccination is given 
over 3 visits. 
1) Today  
2) In 1-2 months  
3) About 4 months 
after the second visit. 
 

• It is not known at this 
time whether booster 
shots will be needed. 
 

Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 



Who Should Get Vaccinated? 

• Girls & Boys 11–12: are recommended to 
receive the vaccine.  

▫ Girls as young as age 9 can get vaccinated. 

 

• Women & Men 13–26: are recommended to 
get vaccinated if they didn’t get it when they 
were younger.  

▫ The benefit of the vaccine may be lower depending 
on prior HPV exposure. 

 
Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 



Why So Young? 

• Vaccine effectiveness declines with increased 
number of sexual partners. 

Foundation for Women’s Cancer, Vaccines to Prevent HPV-Associated Diseases (2013) 



 

Dispelling the Myths 



The vaccine is only for females. 

 

But my child isn’t sexually active. 

 

Only people with multiple partners 

get HPV. 

 

The vaccine causes promiscuity. 



The vaccine is only for females. 

 

But my child isn’t sexually active. 

 

Only people with multiple partners 

get HPV. 

 

The vaccine causes promiscuity. 



Sexual Activity & Promiscuity  



Bednarczyk et al. Pediatrics (2012) 













But I heard about these side effects… 

• Yes, there are side effects: 

▫ Arm soreness 

▫ Fainting 

▫ Myalgias 

 

• But there is no proof of the vaccine causing: 

▫ Autism 

▫ Serious morbidity and mortality 

▫ Sexual promiscuity 

 



http://www.fda.gov/downloads/BiologicsBloodVaccines/Vaccines/ApprovedProducts/UCM426457.pdf 



Misinformation – Get the Facts! 



 

International Success Stories 





Australia 

• Government funded National HPV Vaccination 
Program started in April 2007 

▫ School based program for age 12-13 

▫ Time limited catchup for age 14-26 until 2009 

• Expanded to males in 2010 

 

• Over 70% of females have been vaccinated 



Australia: 5 year results 

• Reduced prevalence of vaccine HPV genotypes 
(6, 11, 16, 18) from 28.7% to 6.7%  

▫ Additionally lowered non-vaccine HPV oncotypes  
in vaccinated women (37.6% to 30.8%) 

 

• Large declines in women newly diagnosed with 
genital warts (baseline around 9%) 

▫ 11.5% to 0.85% under age 21 

▫ 11.3% to 3.1% from age 21-30 

Tabrizi  et al, J Infect Diseases 2012 

Ali et al, BMJ 2013  



 

What We Can Do 



http://www.cdc.gov/hpv/infographics/vacc-coverage.html 



What We Can Do 

• Education, education, education 

• Remember the schedule 

• Recognize it’s not about sex! 

• Compulsory vaccinations 



Thank You! 


